Background Gamma glutamyltransferase (GGT) 
Introduction

Fatty liver is proposed to be a novel component of metabolic syndrome (MS) (1) and nonalcoholic fatty liver disease is reported to be more tightly associated with insulin resistance and with markers of oxidative stress and endothelial dysfunction than MS in nonobese nondiabetic subjects (2). Gamma glutamyltransferase (GGT), a marker of fatty liver disease and alcohol consumption, is reported as an independent risk factor of MS
, diabetes (3, 4, 6) and cardiovascular disease (7, 8) and proposed as a component of MS (4) . Alanine aminotransferase (ALT), another marker of fatty liver, was also reported as an independent risk factor of MS (9) , diabetes (9) , and cardiovascular disease (10) . However, there are few studies examining the direct association between MS and GGT or ALT in Japanese. We examined the direct association between GGT or ALT and MS defined by revised National Cholesterol Education Program (NCEP) criteria (11) for Japanese (12) and Japanese MS (JMS) defined by the Examination Committee for Criteria of Metabolic Syndrome (13) 
Results
Basal data are shown in Table 1 and Table 2 Table 3 and Table 4 show data by T a b l e 5 . F r e q u e n c y o f MS , J MS , a n d Di a b e t e s b y t h e Qu a r t i l e o f Al a n i n e Ami n o t r a n s f e r a s e ( AL T ) T a b l e 7 . P a r t i a l Co r r e l a t i o n Co e f f i c i e n t s b e t we e n GGT o r AL T a n d Me t a b o l i c Ri s k F a c t o r s Co n t r o l l i n g f o r Ag e atheromatous plaques triggering pro-oxidant process (14 (17) (18) (19) (20) (21) (22) . MS may be a pre-disease state of diabetes, cardiovascular disease, fatty liver disease (1, 2) , chronic kidney disease (CKD) (23) , or chronic lung disease (24) . The core mechanisms of MS may be increased adiposity, insulin resistance (16) , leptin resistance (25, 26) , low-grade systemic inflammation (22, 27) , endothelial dysfunction (28) , and autonomic dysfunction (26) . GGT 
respectively). The prevalence of diabetes was significantly higher in MS subjects than in non-MS subjects among women (p<0.0001). The diagnostic agreement between MS and JMS (MS and JMS/MS or JMS) was 57% in men and 26% in women.
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F i g u r e 1 . P r e v a l e n c e o f me t a b o l i c s y n d r o me ( MS ) d e f i n e d b y r e v i s e d NCE P c r i t e r i a f o r J a p a n e s e a n d J a p a n e s e me t a b o l i c s y n d r o me ( J MS ) d e f i n e d b y t h e e x a mi n a t i o n c o mmi t t e e f o r c r i t e r i a o f me t a b o l i c s y n d r o me b y t h e q u a r t i l e o f g a mma g l u t a my l t r a n s f e r a s e ( GGT ) ( A) a n d a l a n i n e a mi n o t r a n s f e r a s e ( AL T ) ( B ) .
Discussion
Ruttmann et al reported in a large prospective study that GGT is independently and dose-responsively associated with cardiovascular mortality (7). Lee et al also reported that GGT predicts the onset of MS, incidence of cardiovascular disease, and mortality adjusting for established cardiovascular risk factors and CRP (8). GGT may play a role in the pathogenesis of atherosclerosis because it was detected in
T a b l e 6 . Op t i ma l Cu t o f f P o i n t s o f GGT a n d AL T a s Op t i o n a l Co mp o n e n t s o f MS o r J MS
